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DIFFERENTIAL REACTION OF POTATO HOSTS TO 
FOREIGN AND DOMESTIC POTATO PHYSIOLOGI 
RACES OF PHYTOPHTHORA INFESTANS! 


K. Pristou? anp M. F 


Soon after breeding for resistance to potato late blight was begun, 


physiologic specialization of the pathogen, Phytophthora infestans | Mont 


} 
deBy., became a problem. It became necessary to differentiate the 


Various 
races and to study the genes for resistance to them. Three independently 


dominant genes for resistance to the common field race of the fungus 


(Race A) were found by Reddick and Mills (9) and Mills and Peterson 
(6, 7) to occur singly. or in combinations, in 


progeny from Solanum 
demissum x S. tuberosum crosses Phese 


genes were labeled “B.” 
and “DD.” When plants with these genes were grown in the field 
physiologic race of the pathogen appeared on the “B” genotype and was 
labeled race B to correspond with the host on which it was found. Likewise 


a new 


races © and D appeared on “C” and “a genotypes, respectively. When 
the combination genotypes “BC,” “BD.” “CD,” and “BCD” wer grown, 


combination races BC and BD appeared on the “BC” and “BI” yeno 


types. It was postulated that combination races CD and BCD would 


appear but they had not been found Varieties with none of these genes 


{recessive ) were not only susceptible to the common or race A, but te 
all the new races which appeared. All three genes. either singly or in 


combination, conferred resistance to the common or race A. Race B waz 
found to infect recessive and “B” genotypes but not “C,” “D.”" “BC. 
“BD.” “CD.” and “BCD” genotypes. Likewise race C would infect 
only the recessive and “C’ hosts and race D only the recessive and “T)” 
hosts. The combination race Ht would infect the recessive, “BB.” “Cc” 
and “BC” hosts but not “D,” “BD.” DD” and “BCD” genotypes; race 
BD would infect the recessive, “B."" “D.” and “BD” plants but not “C.” 
“BC,” “CD,” and “BCD” hoet« It was assumed that the postulated 
combination race CD would infect the recessive, “C,’ “DPD,” and “CI” 
genotypes, but not “B.” “R¢ “BD” and “Be 
BCD race would infect all eight differential hosts 
Four independent dominant yenes resistance were tound by 
Black (1), iz Scotland. These pene labeled R,, Ro, R and Ry, occurred 
singly and in all possible combinations in progeny derived 


iosts, and that the 


trom Solanum 


di missum Tet physiologt races of the pathoger ( led \ 132, 
C, etc.) were identified on plants hn aring one or more of the above yenes 
and six more we re postulated Black's postulated ixteenth race tl coretically 
would parasitize varieties containing the combinations of all four genes, 
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similarly four genes for resistance (labeled R;z, Ry, Ry. and Res) 
were found in the Netherlands | Mastenbroek (4, 5). Plants with these 
yen vere used to identify eight physiologic races of the tungus which 
were labeled N1, N2. et, 

Recently Black, Mastenbroek Mills and Peterson (2) published 
the results of joint work whicl showed that the different genes and 
races reported by the individual workers fell into a definite pattern, As 
a re | this work, an international system of designating different 
potato | wlogic races of P. intfestan and genes for resistance to these 


system is symilar to the of Mills and 


system 


except that numbers have been used in place of letters (races 
1.4; etc.) These workers exchanged differential hosts for com 
but did not exchange physiologic races of the pathogen. 
en the work reported herein was started, it was not known it the 
y races and genes for resistance reported by the above-named 
vere the ame or different trom each other I he differential hosts 
Black and by \astenbros and the phy races found by 
ket were brought together in. this laboratory for comparison 
differential hosts and physiologic races found by Mills and 
In addition. the characteristics of a number of other isolates 
ite blight fungus obtained from various places in the United States 
ula were studied on the differential hosts. The purpose of this 
present the re sults of stuches on the pat! evemcity of the fore wn 
estic isolates of P. infestans to the three sets of differential hosts 
Live above workers \ preliminary report ot these stuclies has 


MATERIALS AND Metnops 


Lhe differential hosts of Mills and Peterson were obtained chrectly 
from W. R. Mills, Pennsylvania State University. The host< of W 
lack and those of C. Mastenbroek were obtained from the Inte regional 
Potat Introduction Station. Sturgeon Bay, Wisconsin. The differential 
host ny with International genotype and the original genotype 

E cle na 1 of the above workers are listed in the tables on CX] rimental 
5 result 

Cultures of the P. infestans races of Mills and Peterson arrived in 
test tulby Cultures of the races from scotland, the Netherlands and 
Canada arrived in tubers. In isolating the pathogen from the nnported 
intected uber Cobbler foliage was first moculate wit! sporangia pro 
duced n the tubers ¢ ulture trom the mfected leaves were then made 
on lima-bean agar (250 gms. frozen lima beans ground with a Waring 
Blenet 15 yins. agar, and distilled Water to ike 1,000 mils. ) \ few 
of the tubs vere so badly rotted that isolations could not he made, The 
isolate ! anada ( Laboratory Plas Pat oy Fre erictomn, N B 
irrived as nmuxtures and wer separate] by passages through fi lage of 
the differential hosts before isolations te ar were made. West Virginia 
rolate their sources re s tollows ] was isolated m 1949 
fy in infected Katahdin tuber; WV-2T was ix lated in 1950 from an 
unknown t ilo variet VV -4 and WY-5 were isolated in 1950 from 
Kennebec foliage and tubers: W\ OT was isolated in 195] from an 
unknow1 tomato accession W\ 7 was isolated mn 1954 from potato 
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hybrid WRF 344 Once obtained in pure culture, all isolates wer 


trans 
i lerred at monthly intervals and grown at 20° ©. on the lima-hean agar 
In this paper the term isolate js used to denote thr culture “as 
received Iron different SoOUTCES The term race is used only 


tion with = the international system of race designation. Fey example 
cultures of Mills’ and Petersons’ races A, B, ¢ te. | 


ive heer lesion ited 
as isolates A, B, C, ete. Since th cultures received from Blacl in Scotland 
were labeled with letters of the alphabet (B", C. efc.) the letter ¢ ve 
prefixed to the lahel< (S-B!. S-C. ec ) so that they would not he confused 
with cultures re eived from Mills and Peterson 

Detached le if tests, used in preliminar identifi on exp one 
were tound to le inrehiable and the method was d irded as enc the 
litte ential hosts vere increased The re ult presented hereis ayy 
[WO separate ino ulations of tl ree repli ite plant of each differential hy ' 

potato plants were greenhouse in 4-inch nov nd 
were tro $+ to 12 inches in height when Inoculated Inoculs pre 
pared fre cultures growing on lin a-bean agar in 250-milliliver a | 
\ CA\ porangial suspension obtaine 1 Anodinrg the flas! 
tilled wate is filtered t] rough cheese cles and spraved the pla 
vith a hand atomizer Phe inoculated plants were placed it elel 
ut 20" C. temperature and 100 per cent relative humidity § period 
of 24 to 36 ] , They were then removed to my? ¢ reenhouse for 
further elopr ent of sSyinptoms “x to nine ifter moculation. the 
plants were examined and placed in one of the follow ny disease index 
classes Imo unk no evidence of infection : 2 High! Res; plant 
with flecks and small lesions: istant, plant vith: ted 
lesions; 4—S eptible, plants with preading leaf and «t lesion : 
Very Susceptibl plants dead or dying Plane y indices of ] 
through 3 were « nsidered resistant, and those howing readings of 4 
and § considered 


| susceptible 


EXPERIMENTAL Rest 
Mills and 


i 


group posed 
International race 0 the group 2 isolate reacted ae the prop f e 4 
group 3 isolates reacted is race 2 except for the fi lesion Ry plas 
group reacte i race group 5 a race 2.4 © 1.4 
Ja race and group S as race 124 The NI and 4 olate 
iron Mastenbr e] did not re act in the manner de cribed | | 


international 


lesions of upposed resistant Rk, and R Ry plan On these ts 
Mastenbroel N6 ind N9 j Nate previ ] Os her] i being iff, 1 
reacted wet tical] | tke Blacl 


these nosts 


ace 
Wer 
rs 
fell into S fol] different tsolates 
+) |) 5) Be N6. NO: BI) 
race + 1 
isolate reacted a< () Instead of race anc the 12 
a ce instead of race 1. The tuhe: 
1 — ec ancl the isolate desionationr the tel 
could Ave heey comed mcorr +] 
re fart ‘ i 4 
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] Keaction of Wills and Peterson's diff rential hosts when 
d with isolate oT pP niestans trom the { nited States. the ether- 
lands, and Scotland 


Inter 
national 

Race 

Rea 
> tion on 
Thes 

Hos 


isolates were COM: red on Black’s set of 


again tell into yroups as follows 1) 

3) 5) he N6: BD. N7, 

10) S-F. Isolate S-B' again reacted atypically 
sions on the supposedly resistant R,R, plants. As 


isolate uted as race tand N2 rea ted as race 


‘ and S-F which fell into the same group on the 
Viills and Peterson. re; as different races on Black's 


\Mastenbroek’'s j lates N6 and NY reacted differently on Black 


placed in group 9, reacted as international race 2.3.4 
S-h {group 10) reacted as race 1.3.4. The race character 


of the first 8 groups on Black's hosts were the same as those on 
I ot Mills and Peterson 


mn the differential hosts obtained from Mastenbroek the isolates fell 


into 10 groups identical to those obtained with Black’s hosts as shown 
in table 3 
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TABLI ea n of Black differential hosts when oculated with 
isolates o tans from the l'nited States, Netherlands. and itland 


Differential Hosts and Genotype* 


two 
spect 
t the ore 

from the tl groups and used t 
number of other isol: s reveal abl he fou ol from 
Canada were identit races | ~ Z 1,2 West 
Virginia isolate were 1 ntthed as race {) ane np 
this set of differential hosts Wilson and Gallegly | vt lescribed 


the potato race characteristics of a number ot Ni 17 ! oOmato 


- 4 
de 
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ic 
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Keaction of Mastenbroek's differential hosts when inoculated 
of P. infestans from the Unit, d States, the Netherlands. and 
Scotland 


Differential Hosts and Geno 


isolates of P. in 
es for resist: hese isol; all into a definite pattern 
wes were fo | resent in the isolates obtained from 
additional races 

1 the United St 

described previously 
of known potato races to fifteen with 


ixteen races identifiable on plants bearing 
nd R 
‘ 


ational system of designating potato 


ance o these races 18 a valid 


resis 


lationship of genes and races is essentially 
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Taste 4.—The reaction of selected gi notypes to isolates of P. infestans 
from Canada and West Virainia 


Canadian Isolates West \ irginia Isolates 


the same as that given by Mills and Peterson (7) exce pt that numbers have 
been used in place of letters. The system of designating the genes is the 
at used by Black (1) 

In addition to being applicable to the presently known genes and 
races, the international system is expandable permitting new resistance 


Same as 


genes and physiologic races to be added as they are found without d stroy 


ing the true gene and race relationship, fe., Ry plants susceptible to 
isolates having the race 1 character but re istant to those without it. For 
instance a new dominant resistance gene would be labeled R.« and if an 
isolate is found capable of infecting plants having this gene, but not 
those wi the other four genes, it would be labeled as potato race 5, It 
is possible that certain of the isolates studied in this work would be 
identified as different races if plants with additional resistance genes 


were available. Preliminary evidence (3) indicates that such is the case 


with Blact isolate 

\lthough the combination genotypes were included in the differential 
host series used in these studies, they are not necessary for pl ologic 
race identification With the present! known 4 dominant genes {or 
resistance, 16 different host penot ype are po thle ach time a new 
dominant gene for resistance is found the nu of 
will be doubled. The maintenance of such a large number of differential 
hosts 1s burdensornx and al since only the recessive and 
gene hosts are necessary for race identification. The combination geno 
types are helpful when a race mixture occurs. but ul-coftesies trons ench 


of the susceptible single-gene hosts may be used to reinoculate another 


| 
? 
r 
ntland Ace — § 
RR s S 
KR S 
il Potato Race 4123 12 
14 14 4 124 
usce 
maining healthy ptible; S a few Ie 
vith some of the plant 
af 
7 


204 AMERICAN POTATO JOURNAL [Vol. 33 


set of the single-gene hosts to separate and identify the components of 
the mixture. However, this method will not work if the component parts 
ola nuxture are of different host range levels with one of the single-gene 
hast ceptible to both, races and 14 In such Cases complete 


eparation can be obtained only by making single zoospore isolations 
\ few of the isolates did not react as described by the individual 


worker The N1 isolate reacted as a race 4 instead of race 1, and N2 
isolate as a race O instead of race | In this case the numbers on the 
tubers could have been miscopied during the process of isolation. Black’s 
\-' isolate gave an erratic reaction and appeared to be a mixture of races 


l and 14 Black's S Hl also vave an erratic reaction and possibly contained 


a small amount of race 2,4 as a mixture 

Phe fact that the race 4 characteristic keeps showing up in unexpected 
places is interesting. It showed up unexpectedly in Mastenbroek’s N11. 
Black's S-B' and S-H, in C-123 and in the WV-1 isolate [It is possible 
that these isolates are changing in culture. and if the change is due to 
mutation then the frequency of mutation to a race capable of infecting 
Ky genotypes is quite high. However. since single zoospore cultures of 
these isolate were not made one can also explain these unexpected 
reaction heing due to mixtures. Work with single zoospore cultures 


has been undertaken to determine which interpretation is correct. 


MMARY 


The potato physiologic races of P. infestans and genes for resistance 
reported by Black in Scotland, Mastenbroek in the Netherlands, and 
Mills and Peterson in the United States were found to match or fall into 
a definite pattern of relationship. Ten distinct isolate groups identified 
from the re actions otf the isolates on the three sets of diffe rential hosts 
matched the international rACES ] 2 ] 2.4: wet ] 
and 2,3 & 
and 1.2.3.4. One West Virginia isolate was identified as race 3. J 
13 different races together with 2 others (1.3 and 3,4) described by 
Black but not available for study bring the total number of potato races 
of 2. ifestans found to fifteen. Only race 2.3 has not been found from 


thy ixteen 


+ Canadian isolates were identified as races 
? 


that can be identified on present cifferential hosts. 
The results confirm the interrelationship of genes and races reported in a 


joint paper by the above four authors. A few isolates gave reactions 
different fros those «ce seribed for them. but thes reacted as one of the 
other race lither the cultures were mis-labeled or changed while 


growing in pure culture. Therefore, the proposed international system of 
cle signating potato races of P niestans and yenes for resistance to these 


races appears to be a valid and workable one for the present 


Liverature CITep 


\ genetic basis for th classification of strains of Phyt phth ra 
infestar ’roc. Roy. Soc. Edis B. 36-5] 
y 4 ( Mastenbroek W. R. Mills and 1. C Peterson 1953 \ proposal 
tor an international nomenclature of races of Phyt phthora infestans and 
of genes controlling immunity in Solanum demissum derivatives Euphytica 2 
173-179 
3. Galleg Mt 1955 Physiologic races of Phyt phthora infestans: their use 


inn breeding tor resistance. ( Abs.) Phytopath 45 404 


3 


1956} PRISTOU AND GALLEGLY: REACTION Of 


POTATO HOSTS 


Mastenbroek, ( 1952. Investigations into the inheritance of 
trom Phytophthora infestans de 

1: 187-198 
1953. Experiments on the inheritance of 
toes derived from Solanum demissum ‘ind 
Mills, W R. and | ( Peterson 1949 


Amer. Potato Jour 26: OR 


tive 
Bary of Solanum demissum Lind! 


blight immunity 
Fuphytica 2: 197-20 
Potato blight investigation 
and 1952 Phe development of races of 
infestans (Mont.) deBary on potato hybrids. (Abs.) Phyt pat! 
Pristou, R. and M. F Gallegly 1954. Differential reaction of 1) 
to toreign and domestic physiologic potato races of Phytophthora 
(Abs Amer. Potato Jour. 3 37 2-373 
Reddick, D. and W. R. Mills 3) Building up virulence in 
infestans. Amer. Potato Jour 29.34 
Wilson, J. B. and M. } (allegly 1955 The interrelationship 
tomato races of Phytophthora infestans, Phytopath. 45; 473-47 


} 


; 
295 
5. 
in pota 
6. 
7 
phthora 
Age 
{ 
— 
= 
— 


206 AMERICAN POTATO JOURNAL [ Vol. 33 


PLYMOUTH! 


EW VARIETY OF POTATO, IMMUNE FROM THE 
COMMON RACE OF THE LATE BLIGHT FUNGUS. 
lODERATELY RESISTANT TO COMMON SCAB. 

‘D ADAPTED TO THE TIDELANDS OF NORTH 

CAROLINA 


Rosert V. F. L. Haynes® 


Non 


wuth was released jointly by the Horti- 


cultural Crops Research Branch. of the 1 nited States Department of 
\griculture, and the Agricultural experiment Station of the University 
of North Carolina, State College Station Raleigh, North Carolina 


Viymouth was tested in North Carolina and elsewhere under the 
pedigree nun bet 73 10. ft is a selection Irom a cross between Mohawk 


(| DA. 46000) and ULS.D.A Seedling 96-56. Mohawk, as grown in 
Maine ha high market and cooking qualitie . and Seedling 96-56 is 
earl mune trom the common race of the late blight fungus, moderately 
resistant to common seab, and field immune from mild mosaic 

Cre Is 73 between Mohawk and seedling 96-56 was made in 


lY40 and the seedling was first grown in 1940 in the greenhouse at the 
Vlant Industry Station. Beltsville Maryland. In 1941 the seedlings were 


Rrown tor increase on the Chapman Farm, Presque Isle, Maine. It was 


Tits superior market quality and later was found to be immune 


from the common race of the late blight fungus. Since that time several 


election Irom) cross 73 have been sted Toor horticultural characters 


and reaction to various diseases in Maine and at certain State agricultural 


ent tation 


pedigres of Plymout! follows 


SCRIPTION 


PLANTS: large spreading. Sten medium thick, and prominently 
nyeled swollen, green. /nternod. green. Wings prom 
nent echum-waved, single, green. Stipules, on leaves. large, green, 


cis rd rincipa respectivel cultural Crop 
Resea Brancl Agnecultur rch ervice Ly 
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pubescent; on lowest peduncle large, scimitar-shaped, clasping, 


preen, 
and pubescent. Leaves, medium long, closed. medium green. Midril 


green, scant pubescent. Petioles, green, and scantil, pubescent. Terminal 
Leaflets, large, broadly ovate. acute. lobed and asymmetrical. Primary 
Leaflets, large, broadly ovate. 3 pairs, mean length 48.9 0.5 mm 
(1.9 in.); mean width 34.4 + 0.4 mm (1.4 in.); with index width to 
length, 70.5 0.6. Petiolules green. Secondary Leaflets, many. be tween 
pairs of primary leaflets, at junction of midrib and petiolules and on 
petiolules. Tertiary Leaflets: many: inflor, scence: medium branched: leafy 


racts: none; peduncles: in axils of petioles and main stem, medium long, 

green, scantily pubescent; pedicels: medium length, green, scantily pubes 

cent; cork ring, conspicuous without reddish pigment 
( | Ik Buds yreen ( alya mecdiun ] 


1 length (6-8 mm.). 


awl-shaped, not foliaceous tips straight and green. scantily pubescent, 
Corolla large (cliameter 3] 37 mi white self colored Anther orange 
vellow, pollen scant and of poor quality. Style, slightly curved to traight 


and stigma, globose, multilobed, and green 


TUBERS: oblong-flattened, medium thir k, mean length 90.7 + 06 


mm. (3.6 in.):; mean width 78.1 0.4 mm. (3.1 in.), mean thickness 
55.5 + 0.4 mm. (2.2 in.) : indexes width to length 86.6 + 0.7. thickness 
to length 62.1 0.8, and thickness to width 71.5 0.6. Skin, flaky, self 
colored, creamy buff ( Ridgway). Eyes: shallow. same color as skin 
Eyebrows, medium long, curved. medium prominent. Flesh, white Sprouts, 


colorless when de veloped in the dark. Maturity, medium, 


( HARACTERISTICS 


Plymouth is medium in maturity in Maine but can be classified as 
early in the tidewater section of North Carolina. It is not ideal for the 
latter section, but it seems to be superior to the two standard varieties. 
Irish Cobbler and Sebago, that are grown there When tested for 3 
years in comparison with these two varieties at Aurora and Camden, on 
the eastern shore of North Carolina, the Plymouth variety outyielded 
them, as shown in table ] 

The differences in mean percentages of total solids in the tubers of 
Plymouth and Irish Cobbler were small. but the tubers of both were 
considerably higher in dry matter than those of Sebago 
Tasie | Yield data for Plymouth and 2 standard varieties of potato 
at 2 locations in eastern North Carolina 


Yield per Acre! Yield per Acre! | Yield per Acre! : 
Variety 1952 19 | 1954 \verages 
ora Camder Aurora Camden | Aurora Camder 


Bus Bus Bus Bus Bus Bus Bus 
Plymouth 


332 507 


Irish ( obbler 34% 377 273 79 474 


347 


Sebago 


1Vield per acre ot [ S. No. 1 size A potatoes 


Ne 
2. 
ae 
yee 
cil 409 307 452 343 
vo 
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Plymouth is to become mportant im the tidewater section of 
North Carolina it must also vield satisfactorily in the northern seed- 
producing districts. At Presque Isle, Maine. which is in the heart of 
the certihed seed-potato area, the 2-vear average yield of Plymouth 
was greater than the yield of Katahdin or Cherokee. In 1954 it out- 
ielded (sreen Mountain by approximately 140 bushels per acre of potatoes 
over | inches im size and in 1955 it outyielded Sebago by 54 bushels 


as revealed in table 2 


eld and percentadge ot solids of P! mouth tested im com 
pai on auth fandard varictics at Pri sep she VW aine, 1954 and 1955 


Yields and Percentages t Solid« 


1955 Means 


Over | Over 114’ Over 


In 1955 Plymouth was tested at 7 locations in New York State. 
[he average yield for the 7 tests was 455 bushels of U.S No. 1 tubers 
per acre, In comparison, Irish Cobbler yielded 450 bushels. Plymouth, 
however, was outyielded by a number ‘of the late varieties including 
Green Mountain, Saco, Kennebec, and Katahdin. In New York tests, 
Plymouth tubers matured very soon after Irish Cobbler and they were 
about equal in yield and dry-matter content Plymouth surpassed Irish 
Cobbler im tuber hap and appearance It Was particularly desirable 
because of its scab and late blight resistance \t thiost locations Plymouth 
produced very attractive netted-skin tubers, but at several places the 
netting appeared as shallow cracks 

lhe data obtained on the yield of Plymouth indicate that it is 
uperior to Irish Cobbler in the tide water section of North Carolina 
he grown profitably by the certified seed growers in Maine and 


| 


lymouth is superior to Irish Cobbler in three other important 
| | 
he tubers of Plymouth are smoother and have shallower 


character 

eve a bg advantage where potatoes are washed. Also Plymouth js 
immune trom the common race of the late blight fungus, to which Irish 
Cobbler ts very susceptible. Plymouth is resistant to common scab, as 


shown by tests in Maine, Michigan, Minnesota Wisconsin and \W yvoming 
It is somewhat less resistant to scab than Ontario but far more resistant 
than Irish Cobbler. Since Plymouth is equal to, or superior to, Trish 
Cobbler in a number of important characters it should replace the latter 
variety to a large extent in the eastern section of North Carolina 

Sal tole | Plymouth trom two locations in the tidewater section of 


ye 
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ariet 1954 
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er cre 
per Acre Solids 
Bu Per cent Bu Per cent Bus Per cent 
43 18.7 
Katahdit 18.2 18.7 49 18.5 
4 19 625 19.0 567 19.3 
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North Carolina were tested for chipping quality during 1952, 1953 and 1954 
Random samples of 100 pounds each were processed by a commercial potato 
chip manufacturer and the chips were compared with tl of Sebago, 
the standard variety used for chipping in that area. ¢ hips from Plymouth 
rated as excellent in both color and taste. From the samples 
it was evident that the chips made from Plymouth were equal if 
and yield 


consistently 
tested 
not superior to those made from Sebago in color 


SUMMARY 


(U.S.D.A. B 73-10) is a high vielding early-maturing 


North Carolina. It is medium in maturity in Maine 
High-quality 


Plymout! 
variety in eastern 
The tubers are oblong-flattened, shallow-eved and smooth 
from them. Plymouth is immune from the 
resistant to common 


chips were mad common 


race of the late blight fungus and is moderately 


ab 
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NEWS AND REVIEWS 


RECENT DEVELOPMENTS IN 
PROCESSED POTATO PRODUCTS! 


‘TREADWAY? 


During Past 10 Years 


| t of the potato croy mm the period 1944-1950 resulted in sub- 


urpluses. Smaller surpluses have occurred in several of the 
ince 1950. A surplus of about 42.5 million bushels over the 339 


) 
ruthie goal wa indicated 


by the 1955 Crop Report. However, diversion 


(i surplus potatoes to starch and feed placed the figure for total utilizatior 


plus shrinkage near the figure for total production. “Total utilization” is 
lehined as the sum of the quantities of potatoes consumed as food, seed, 
leed, and in the nonfood industrial outlets The term “shrinkage” is 
is used in the usual sense to denote the weight loss and normal spoilage 


to be expected during storage (Figure 1) 


PRODUCTION 


SURPLUS 


|e 


™, 


40) UTILIZATION SHRINKAGE 


SURPLUS 


POUNDS PER PERSON 


1940 
YEARS 


iGuRe 1.—Consumption of potatoes, total utilization plus shrinkage, and production 
on per capita basis for 1944-1954 crops 

Sources: Agricultural Statistics, published yearly by the U. S Department of Agri 

culture, Washington. D. ¢ Agricultural Marketing Service, U. §S Department of 

\gricultur Washington, D. ( (tentative data for 1953 and 1954) 


! Accepted for publication July 6, 195¢ 
“Eastern Regional Research Laborators Philadelphia 18, Pa., a laboratory ot the 
Eastern Utilization Research Branch, Agricultural Research service, U. S. Depart 
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ELADWAY PROCESSED POTATO PRODI 


rop, furnishing 351 million bushels 
ct with the total requirement 
Marketing Service estimat 
amately the following 
236.5 million bushels or 6, 
$2 nullion bushels, 12 per cent oft he tot: 


bushels, 


nillion bushels, about 12 per cent of the total; seed: 32.5 n 


per cent ot the total 

The total food use, both in fresh and processed forms, accounted for 
79 per cent of the entire 1954 crop The curve for quantity of potatoe 
processed into various prepared foods shows a regular increase during 
the past 7 crop years (Figure 3). 


FOOD USE (FRESH) 67 % 
236.5 MILLION 
BUSHELS 


SEED- 9 %o 
32.5 MILLION BU. 


Ficure 2.—Fractions of 1954 crop used in major outlets 


Source Agricultural Marketing Service, U. S. Department of Agricult 
ington, D. C. (Tentative estimates). 
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PROCESSED 


MILLION BUSHELS 


1948 1950 1951 1952 1953 1954 
YEARS 


Rate of increase in quantity of 
1948-1954 

From the industries involved and from Agricultural Marketing Service. U. S 
Department of \griculture Washington. D. ¢ (Ts 


potatoes processed for food d 


mtative data for 1953 and 1954 


total quantity of potatoes processed for food 
what it was in 1948 and 9 times that of 1940. The 
used im the fre sh form in households has 
last 15 years. The amount of potatoes used 
lowly 


Is now double 
volume of potatoes 
declined drastically during the 
by restaurants and institutions 
but steadily increased during this period However, if it were 
rrocessed potatoes, per capita con 
sumption would have fallen to a ruinous low level and markets would 
have been chaotic, If per capita consumption has finally been stabilized 
i it eems to be then Increasing demand for 
continuous rise will assure a future 


not tor the accelerating demand for | 


potatoes due to our 
market for growers 
Processep Propr rs 


Detailed utilization data for the 1954 potato cro 
tively by the Agricultural Marketing Service 


Pp. 48 estimated tenta 
inclicate the following break 
own into various outlets (in 1.000 bushels ) chips 32,000: 
rene} trv 3000 dehydrated products (mostly 


frozen 
clice ) 3,000 : potatoes 
canned in brine pack, soups, and potato-meat mixtures 2.400; flour 1.000 


lhe preceding individual outlets total 42 million bushels. In addition. 


approximately 3.2 million bushels of potatoes are used in the central 
peeling industry each year The latter estimate was made in 1953. the 
latest vear for which figures were published (6) 


It is ¢ timated* that nearly 48 nullion bushels of 1955 


were used in food processing, exclusive of the 


by restaurants Biggest singk gain 


Crop potatoes 
pre peeled potatoes used 
over 1954 was the +-million bushel 


stimate made by A. FE. Mercker Agricultural Marketing Service. { 


» Department 
ot Agriculture Washington ID ¢ ( Based 


om data from industry 
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increase in chips. Frozen potato products gained almost 1 million bushels 
in their total requirement 

In the nonfood field, starch is by far the most Important product 
made from potatoes. Ordinarily about 15 million bushels of cull potatoes 
are used annually in the production of starch. In the record production 


season of 1950-51, about 25 million bushels of potatoes were used to 
produce 150 million pounds of starch (10). The Agricultural Marketing 
Service recently estimated that the starch industry consumed 24 million 
bushels of the 1955 potato crop. (Based on data from the industry 

Chips The phenomenal growth of the chip industry is a familiar story 


to every potato grower. The general rule has been a definite increase 
each year in the quantity of potatoes used in chip making and in the 
average Per capita consumption ot chips (Table 1). The success of the 
chip industry is due mainly to the attractiveness of the product and the 


ae sire «of the \nw rican Teor ready mre ared foods he chi madustry 
peo] prey 


is well organized and merchandises its product aggressively, This product 
has high food value and is appealing in flavor, texture, and color 

Color control is the most important single problem in chip manu 
facture. High content of reducing sugars, which react with the nonprotemn 
nitrogen compounds, 1s believed to be the principal cause of excessive 
browning during frying. Reducing-sugar content increases during cold 
Storage and is usually lowered by reconditioning the tubers for several 
days to a few weeks at approximately 70° F. Better color control is an 
Wniportant objective of researcl supported by the United States Depart 
ment of Agriculture. Much of the potato research conducted by the 
Federal Government and by the State | xperiment Stations is concerned 
with the relation of variety, cultural history, storage conditions. com 
position, and physical properties of potatoes to the quality ot chip made 
from them. A survey. results of whi 
Ora Smith of Cornell University. 


ch were recently announced by Dr 
hows that more than 450 r earch 
projects in 35 states and Y Canachan provinces are related to potato 
chips. The chip manufacturers and associated firms are also organized 
in a Production and Technical Committee that promotes research and 
development by initiating needed studies and by acting as a clearing 
house lor exchange of available technical Mntormation 

Next to the prime requirement that potatoes for chip manufacture 


have low reducing-sugar content, high total solids content (high pecifi 


TABLI Potato Chips 


References: 1946-1952 data from National Potato Chip Institute 1954 and 1955 potato 
I 


comsumption figures tentative) trom the >». Dept. of \ger Market ng ervice 


Sy 
La 
eat Potatoes used (1000 Bus Consumption Chip 
194 17,200 1.9] 
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vravity is also desirable Chippers prefer such potatoes because they 
Kive a better yield of chips and absorb les« fat during frying 


Most of the chips processed are for sale in the common form. There 


is 4 limited demand for specialties such as barbeque-flavored chips, cheese- 
flavored chips, crinkle-slice chips, and small size chips packaged for 
individu ervings in restaurants. Evidently the trend js toward the sale 


of an increasing quantity of chips in large packages in the supermarkets 
' 


( hip ave passed from the snack cCateyory, exclusively, to the status of 


the impressive success of chips, there is still need for 


quality improvement and for process streamlining. Chips will be even 
more wholesome and attractive when they are produced virtually free 
of defes e tissue. When old. stored potatoes are used, the chips are 
occasionally unsightl with dark-outlined cavities These cavities mark 
the place vhere defective tissue was present m the potatoes. When the 
lees reached the hot oil bath, this soft. de ayed material was removed 
by the ock of frying 


The objective of a cooperative project between the Eastern Utilization 
Resear Branch and a large chipper is to 


streamline the prefrying 
operation efficient me ans are to be d 


eveloped for furnishing high-quality 
Three additional steps are being put into the 
proce ing line, which are innovations 
Dhese new steps are 


potato to the Irver 


in the ordinary potato-chip plant. 
(A) Soaking and then washing the potatoes before 
pecling them: (B) Inspection following peeling to separate those potatoes 
requiring trimming from good raw material going directly to the final 
processing; (( Trimming all separated potatoes containing bad spots 
Shemp and frying would be carried out in the usual manner. Slices about 
1 /20-ineh thick are washed to remove free starch, after which the slices 
are drained and then fried in continuous fryers where they remain for 
two to three minutes in fat at 375°-425 F, 

Several experimental products have been developed recently by the 
Kastern and Western Utilization Research Branches that 
chip or are prepared by methods simular te 
include potato chip bars (11), crushed chip candy products, potato “chip- 
lets.” and “potato nuts.” ¢ hip bars are prepared by compressing crushed 
chips into self supporting pieces. Several different types of candy, con- 
taming chip pieces 4 to % inch on a side, have been prepared. Two of 
the better formulations combine about 4% part by weight crushed chips 
with 2/3 part chocolate or hard brittle mixture to produce a “crunch” 
har type of candy, “¢ hiplets” are made from potato strips about 3/32 
by % by inch that are dried and then partially reconstituted in water 
before frying. “Potato nuts” are made by frying dice about ! 
a side in deep fat. None of these products is made 
present, but potato chip bars are in standby status 
for the armed forces 


either use 
» those of chip making. These 


+ inch on 
commercially at 
as a possible ration 
Frozen Products. French fries are by far the most Important potato 
product that is frozen The National \ssociation of Frozen Food Packers 
estimates that French fries comprised 60 million pounds of the total 
71 million pounds of frozen potato products produced in 1953. Total 
production of frozen potato products | 


las grown much since 1953, reaching 
183) million pounds im 1955 


according to an Agricultural Marketing 
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] 
‘ fin heating or 
trips are thought to i 
in with ar other 
are not uniformly 
in the processing Ines, clean peeled potatoes are heed 
mito at or re cross section hye shice are washed 
livers are removed by passing the pene 
nee ortet | all | can 
estaurant for pattie oup, or for 
TAKING processing plant is often done 
in two st that Mie toether during 
also 
water blanched and, where necessary, - 
Pee: solution is carried out to obtain the desired a 
ald others, \ large traction of the trozen Frenel iries 
2 lrozen potat hroduct 
Total Quantity Processed (Mainly French Fries)* 
12 
19 $0) 
Forms Other Than French Fries yeaa 
Puff d tate flour. g (fried 
Blanche 1) lor hash bre sning ro 
Patti potatoes, flour, seasoning rmed 
nay pieces if flavored creamed ba ‘ 
Wi pr» d Wi beaten mashed potato = 
Data from Ag tural Marketing Ser Dept y nyt ¢ 
1954 and 1955 figures tentative > 
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woduced are sold for household use Housewives prepare the product 
| 
lor the table by warming in the oven Restaurants prepare the frozen 


product by frying for one to two minutes at 375° F. 

Var-fried sliced potatoes are processed to a limited extent for 
the restaurant market. The par fries are fried only to the light brown 
tage. ‘J partial frying destroys the enzyme system responsible for 
discoloration and provides a product that can be held at least one week 
under refrigeration. Frying 1s completed in the restaurant kitchen in 
approximately one minute in 350°-400 F. fat 

Frozen fried potato puffs and frozen whipped potatoes are usually 
mace tron the small pieces sorted out in the processing of French fry 
lee Lhe shvers are steamed anc mashed For whipped potatoes, the 
Te is vigorously beaten before freezing. For producing puffs the mash 
is muxed with wheat flour, eggs. and seasoning. This mixture is formed 
( tried in deep lat before Ireezing 

Frozen diced potatoes for hash browning have been on the market 
several year The potatoes are sliced into cubes about 4% inch on a 
ele team blanched, and then frozen. Onion flavoring is sometimes 


added before Ireezing to complete the processing This product is cooked 
by fi ing ina skillet 

Frozen potato patties have been on the market for the past two 
years Peeled potatoes are shredded blanched, nuxed with flour and 
wrtening, and shaped into circular or rectangular pancakes. These 
pattie weighing about 3 ounces each, mav he fried nm deep fat or in 


Canned frozen cream of potaty soup has appeared in the retail markets 
during the past two years. This soup contains small pieces as well as 
miashed potatoes Frozen potato Soup has been well received by con 
ume weause the flavor is far superior to that of ordinary canned 


'ré-Peeled Potatoes Pre-peeled potatoes were first made available in 
the dry form about 1936 (12). The industry grew slowly until 1947 
when it entered a rapid-expansion phase. A survey made by the UL S 
Department of Agriculture Marketing Service indicated that 120 peeling 
plants were operating in 1954 jn 32 states and the District of Colum 
bia (6 Most of the plants are in metropolitan areas. A few of the 
proce ‘ produce peeled potatoes tor the retail track but the prepon 


derance of the total volume is distributed in wholesalk channels 


Restaurateurs and operators of imstitutional cafeterias pay 3 to 6 


cent pound above the price of unpeeled potatoes for th pre-peeled 
product because they SAVE labor space, equipment expense, and avoid 
certam troubles in procuring good raw material, The service that the 
pure] ser ot pre peeled potatoes obtains in securing high quality potatoes 
uttable for his purpose is as unportant to him as the fact that they are 
alread pecled 


Peeling plant operators prefer large, uniform shaped potatoes with 
shallow eyes and no defects. They are generally indifferent to variety 
ough some favor Idaho Russet Burbank 

The general scheme for processing pre peeled potatoes is given in 
hgure 4. Although abrasion is the most common peeling method employed, 
lve pecling ts also used. In Iwe peeling the potatoes are dipped in hot 
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PREPEELED POTATO PREPARATION 


PEELING 


ABRASION METHOD LYE METHOD 


PRESERVATIVE DIP NEUTRALIZATION 


PR SSE DIP 


INSPECTION 
TRIMMING 

SLICING (IF REQUIRED) 
PRESERVATIVE DIP 
DRAINING 
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Proce ssing of prepecled pot 
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“lium hydroxide solution, which loosens the skins by thermal shock 
| chemeal action. The lye-affected tissue is then removed by rigorous 
ishing usually accompanied by rubbing or brushing the surface Appar- 
ently few central peeling plants use steam peeling 
High temperature peeling operations (steam and lye) must be closely 
controlled to avoid cooking the potato tissue to excessive depth This 
vould be unobjectionable in potatoes that are to be cooked immediately 
ina tood processing plant, but a cooked surface is undesirable in a product 


0 be merchandised as raw. pre-peeled potatoes. Recent research by the 
Western | tihzation Research Branch of the U. S Department of \gri 
culture Ibany 10, California. in cooperation with a California central 
peeling plant, indicates that use of 15-20 per cent sodium hydroxide 
olution over the temperature range 130-140° F. gives good peeling 
efhicien without forming the cooked layer that is obtained in very hot 


Following the peeling, it is the common procedure to dip the potatoes 
in cilute sodium bisulfite-acid solution 


to prevent discoloration during 
stuly proce 


sing. Regardless of the peeling method, the remaining 


bits of skin and dark pots are removed by hand trimming as the potatoes 
move along an inspection table 

econd dip in dilute sodium bisulfite solution. usually containing 
a small amount of acid such as citric. preserves the original whiteness of 


peel potatoes tor a week or so until used by the restaurateur. Con- 
erable effort has been expended in searching for an effective treating 
an sulfite since the lattes imparts a slight off-flavor and its 
d in a few states. Howeve r, no other effective treating agent 
ulable to date that is feasible from the standpoints of low cost and 
lrecdom trom toxicity 


agent ther th 


Following treatment to preserve the color. pre-peeled potatoes are 
quickly cooled to 32°-40° F and stored in this temperature range until 

|. The product is usually packaged in a container that excludes air 
and prevent ol moisture 

lhere ts apparently room for much « xpansion im the pre-peeled potato 
industry. Only a few areas at present are well covered in the distribution 


| 


d Potatas By far, most of the potatoes dehydraied are in the 


lorm or dice. The biggest market for dice 1s in the 


canning of stews and 
hi Many of the meat packers now use dice instead of 


‘resh potatoes 
canned potato-meat products 


lt processing clice the potatoes are pee led by the lye or 


steam 
methods \fter trimming, the potatoes are shiced to the desired piece size. 
Piece hy . by 3/16-ineh (“half dice’ ) are perhaps the most com 
monly dehydrated Blanching of the dice is carried out in a continuous 
steam blancher. The dice may be sulfited before drying, or sulfur dioxide 
may be present in the fluc gas that passes over the travs during the 
! 


operation 


\ major problem in dice manufacture is the prevention of excessive 


browning during production and storage. The Western 
earch Branch has devoted mucl attention 


lee 


Utilization Re 
to the importance of drying 
ature and moisture content during 
s by M& by 3/16-inch piece is usually 


and to the effects of Lemiper 


storage of the product. The 
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Three plants in Idaho and one at st Grand Fort Minnesota 
produce granule Demand for the product has been continuously on 
the increase since it was mtroduced to the « lian market in 1947 
Productive capacit the industry has been raised periodical ind wa 
substantial] reased this year 

Potato flal represent a me type del rated, precooked product 
that offers cor derable promise of achieving ¢ Tr | ption (3.4 
In preparing flak development of the Eastern Uti n Rese 
Brancl mashed pot es are dried m sh on a dotutle 
drum drier. The heet is scored int ma quare lb inch on a 
side to bre ik If rite flakes before packaging Peotate flake econmstitute 
readily to ma hed potatoes of good flavor ture nicl lor. Flakes made 
trom relatively low-solids potatoes (al 1s‘ bsorb é ate 
than yranul do to mashed ital ol ¢ i byle te 
Flakes are capable reconstitution oy a wider temperature range 
High-solids potato are normally required for producing ce drated 
products that reconstitute to a mealy mash However, it has been found 
that precooking incl thr potato slices wate il 140) | 1x0) | 
for 15-30 minutes before final cooking 212° F. permits the e of 
lower-solids potatos han could ordinat he uses nother finding 
that water dilution of high-solids potato ) approx itely 20 per cent 
total solids increases the flake density ar trength of the ect obtained 
on a double-drum drier. However. thi necessary when a single-drum 
drier, equipped with spreader rolls, u Higher flake densit Cal 
increased package density, which is in portant to t otherwise bull 
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roduct, and the additional strength means less “fines” when the sheet 
broken up into flakes for packaging 


Potato shreds that reconstitute to mashed potatoes are being marketed 
by a large food products manufacturer in several metropolitan areas. 
Kiced potatoes are dried in hollow cylindrical pieces ‘44-inch to ¥%-inch 
| 


ong and 1/16-inch to 44-inch outer diameter in the production of shreds. 


Phis produet apparently is being well received by consumers 

Canned Potato The canning of potatoes has grown extensively during 
the past 15 years. About 130 canners now pack potatoes in some form. 
| ef quantity of potatoes canned (brine pac k in 1953 was 3,096,186 cases 
(24 2 cans each) (1 This amount mav he compared with 1,471.30] 


cases packed m 1949 and 591.411 in 1946 (1). These statistics are on a 


CTOp-Veal basis for potatoes canned both 
\“ soups, and salads are given in table 
e quantity of brine-packed potatoes is on 


the increase, the total quantity of potatoes canned has hovered around 


é mulhon bushels in recent vears 

though potato canning is rather wide pread throughout the country. 
the greatest tonnages are canned in Maine and in the Southeast, particularly 
n the Delmarva Peninsula. Extensive canning ot potatoes in the Southeast 
undoubted! tem trom the fact that thet product cannot be stored, 
but a quality canned pack, 


blow this product, made by the drum drying of mashed potatoes, has 


yrow) n demand since its introduction after World War I. It is 

till el principally im the baking industry in potato bread, in prepared 
doughnut mixe and in pecialty items 

TT Considerable technological progress has been made in the potato 

| tt mothe past few veal Maine ha more starcl plants 

than Idaho, but Idaho's large, modern factories turn out nearly as much 

tar Maine’s plants do. About two years ago. a modern starch plant 

established at Monte Vista Colorado. Stull more recently, a large 
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Produ fion data for canned potatoes. 


Brine-Packed (Small Whole vlices) and Other (Hashed. Stews, 
Soups lad 
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U. S. Dept. of Agr. Marketing service, Washington, D. C. (Data 
955 tentative 
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plant was put into operation at Moses Lake, Washington. The establish 
ment of potato starch plants is at present, under consideration in the Red 
River Valley of Minnesota, North Dakota, and in New York State. The 
manufacture and uses of potato starch were considered in a fairly recent 
article by the author (10) 

Several changes have taken place in starch-making equipment which 
simplify the operations and permit the realization of large productive 


capacity in a small building. The screening equipment is now replaced 


with one new machine, which not only occupies less space, but also washes 
the starch to some extent and discharges pulp at 15 per cent solid 
instead of the ordinary, watery pulp discharged from the creen at 
approximate! } per cent solids lwo equiprie nt n anufac turers otter cen 
trifugals that successfully replace vats and tables for washing and purifying 
ground and screened starch to separate skin and fiber. The use of centri 
fugals results in tremendous space saving 

Dewatering and drying waste pulp has long presented a problem 
to potato tarcl factory operators \ new centrifugal available that 
will dewater the pulp from 4 per cent to about 20 per cent solid Pulp 
at 20 per cent solids is firm and can be broken up and dried 


manutacturers now offer modited potate tarche te 

wholesale onsumers \cid treatment is used t produce so-called “thin 
boiling” starches and alkaline hypochlorite to produce oxidized or “chlori 
nated” starches. These modifications impart certain desired properti 
such as increased paste fluidity and clarity for sizing 

Uses of potato starch have changed in recent veat Pextil izing 
has been replaced as the principal outlet by paper sizing. The newest 
volume application for potato starch is in’ the pregelatinized form in 
“instant” puddings. Potato starch, like tapioca and certain other tuber 
and root tarche 1s apparently preterre over ereal starche these 
puddings that are finding enthusi: 


M MI ARY 


obiective 


how better chip can he mace in order t nerease turther the leq ind 
for potatoes in t product. More new product ive been ce ercialized 
recently in the frozen field than in any other categor of processed 
potatoes Del drated prepecled and canned tinue to bsorb 
significant quantities of raw material. Starch productios thi ost 


mmportant outlet for cull and surplus potato« 
| 


Fundamental research to obtain information on the composition of 


potatoes and development research on new and improved { t cle 
hydrated mashed potatoes have received mayor Attention recent ears 
Improvements have been effected in the manufacture of granules (mashed 
potato powder and also im. thet quant Meotato flakes repre ent a 


new typ ot det vdrated. precooked product that offers considerable 


promise of achieving commercial adoption 


hs 
4 
i 
AND CONCLUSION 
\lthoug the volume ol potatoes usecdi in tre ‘ ‘ 
} lech | drast | 15 Ce 
as a ically quring the past iA eal the upsurge of oroce me 
Is creditesr with domg much to help stabilize the market. re un 
as the | t sing! thet f 
as the largest single outlet for potatoes by far. Hence, a principal researc! 2 a ie 
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Treatment and packaging of pre-peeled 


USDA ANNOUNCES GUIDES FOR WINTER VEGE1 \BLES 
\ND WINTER \TOES 


57 -crop winter vevetables for fresh 
usc, and winter season potatoes, were tssued recent) 


by the | S. Depart 


acreage tor fresh winter 


vegetables 5 per cent bhelow 
cage ot winter potatoes equal to 1956 


act 


were recom 


the 


Major winter vegetables that will be marketed 
in fre form, principally during January, Februar, and March 1957. and 
winter CASON potato. 

In the 1957 winter vegetable guides. the Department recommends 
wreage inet es tor snap beans, broccoli sweet corn, cucumbers, eggplant, 
and tomato. \ reage cuts are suggested fer beets cabbage, Carrots 
cauliflower. « arol lettuce and shallots \ reages equal to those mn 1956 

; are recommended for lima beans kale, green peppers, and spinach 
2 In 1056 winter vegetabl production was 24 per cent less than the 
1955 level but was 39.5 per cent above the 1947-49 


average. Winter 
rices in 1956 averaged only 836 per cent of the 1947-49 hase 
period prices compared with 97.1 per cent in 1955 
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1956] USDA WINTER GUIDES 


; 


The guile for w inter commercial potatoes recommends a 194 
aA 


equal to tl in 1956. With 1957 winter prod 
potatoes would be 2 per cent \W\ miter potato p 
was 16 per cent larger in 1956 1 winter potato pr 
195: 
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moderately than im 


\RMERS AT THE 


CROSSROADS 


The guides are part of an annual series (guides for the 1957 spring 
season fre veveta les and spring crop potato will bn issued my tober. 
and those lor u fall, and processing vegetable sweetpotatoes and 
summer and fall ison potatoes will be issued in January 1957. Issued 
seasonally prior to planting time, the guides are designed to assist growers 
in planning production. Action by growers on the Department's recom 
menace acTcay duntary 

The Department said that if production is in line with the rune 
for 1957 al rketings lollow a normal tin period for the ison, 
supple should be a lequate to meet all requirements 


CONSIDERED IN New Book ny Ezra Tarr Benso> 

Varn wricultural groups “have built a smokescreen of fallacie 
around farm policy problems,” says Secretary of Agriculture Ezra Taft 
Benson in | lorthcoming book, “FARMERS AT Tite CrossrRoaps ” 

(one tallac he says, is that the high farm mcone of the nineteen 
forties were due to hig! price supports. “The truth is that the insatiable 
demands of war and wartime inflation resulted in high prices for ever 
thing farmers could produce. No one has a right to claim credit for 
those high wartime prices unless he is willing to claim credit for the 
war and its misery and bloodshed a 

\ second “and even more serious fallacy he continue is that 
high price supports can hold up farm income even though surplus 
accumulate \ctually, in every year but one. from 1947 through 19055 
farm income declined, and in all these years until mid-1955 hig 
rigid price supports were on the statute books and completely in effect 

Mr Bensor declares that the government is concerned wit! promot 
ng prosperity among tarmers as well as in all segment of the econor 
but that the farmer himself is in the hest position to assure |} own 
prosperity. The free market, not government purchase will provide the 
solution, says Mr. Benson 

The Secretary of Agriculture points out that the cotton farmers are 
in a critical situation and are losing the world export market uthern 
Rhodesia whereas.the so hean farrie ire enjoying prosperit 
notes that the tton farmers have staved wit} rigid price supports but 
that the sovbean farmers have preferred a free rket and no Ipports 

FARMERS AT THE Crossroaps, by Ezra Taft tenison told to Carlish 
Bargeron, will be published on October 11 by Devin-Adair @ $2.50 
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RESULTS OF FUNGICIDE TESTS REPRINTED 


Results of 1955 Fungicide Tests” reprinted from a series of articles 
appearing in Agricultural Chemicals. \pril through June, may be pur 
chased im bound and covered form for $1.00 per copy by sending orders 
with remittance to Dr. A. G. Newall. Department of Plant Pathology, 
College of Agriculture, Cornell University. Ithaca, New York. The 
publication of these results is under the sponsorship of the American 
Phytophological Society. It is a continuation of the publication of results 
lormerly provided through a Supplement of the Plant Disease Reporter, 
Plant Disease Epidemics and Identification section, U. S. Department of 
Agriculture 


The Temporary Advisory Committee on Colles ting and Disseminating 
Data on New Fungicide Tests of the American Phytopathological Society 
arranged for the recent publication of data and the continuation of a 
program tor annual publication of Fungicide Test Results in the future. 
Dr. A. G. Newhall Department of Plant Pathology, Cornell University. 
Ithaca, New York, will be in charge of this project during the current 
veat 


IANUARY HERALDS NATIONAL POTATO ¢ HIP WEEK 

\merica dotes on honoring its favorites and good citizens everywhere 
can relax knowing that January 14-24 has been designated as NATIONAL. 
POTATO CHIP WEEK 


This crisp delectable food has become <o important to the nation’s 
economy, according to Harold B. Cregar. president of the National Potato 
Chip Institute, Cleveland, that potato growers annually ship 40 million 
bushels of puds to the chip processors. Total sales in 1956 are expected 
to reach a third-of-a-billion dollars 


\nd all this because in 1853 a city slicker from New York City 
protested at a Saratoga ~prings, New York resort, that the french fries 
were too thick and a desparate chef responded by dropping paper thin 
livers into the boiling oil 


NATIONAL POTATO CHIP WEEK will also be marked by the 
20th Annual Conference of the National Potato ( hip Institute to be held 
atler-Hilton Hotel, Dallas, Texas January 20-24. In memory 
of that first Saratoga chip, the conclave will devote its time to assisting 
nations potato growers in developing a potato which will even more 
produce crispy crunchy chips 


Meanwhile during NATIONAL, Pe ITATO CHIP WEEK. food 
editors throughout the country plan to dwell on new recipes for dips 


Radio and TV commentators will ones again fondly recall the potato chip 
saga as a historical piece of Americana 
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Increased Stands, Bigger Yields, More 
Profits when Potato Seed Pieces Are 
Treated with 


ORTHOCIDE 


75 Seed Protectant 


ORTHOCIDE not only protects potato seed pieces from seed rot and 
damp-off at planting, but this treatment continues its protective work 
atter planting. Result—much greater production—growers report from 
17%, to 100°, increase in stands! Also potato seed pieces dipped in 
an ORTHOCIDE 75 Seed Protectant dilution can be held several days 
without deterioration—thus enabling growers to cut pieces in advance 
of planting, without costly, time-consuming interruptions to cut more 
pieces. 


CALIFORNIA SPRAY-CHEMICAL CORP. pene 
Ottices Throughout U. 5. A. ORTHO, 


TM'S ORTHO, ORTHOCIDE REG. U.S. PAT. OFF. 


| Potash and Potatoes 


In checking your yields, did a big percentage of No. 1, 
high-quality potatoes indicate that your crop was able to 
get enough potash? If not, consult your official agricultural 
adviser or experiment station about the fertility of your soil. 
Potatoes are greedy teeders on potash. For a good yield 
of No. 1's, soil and fertilizer should supply at least 200 Ibs. 
of available potash (KzO) per acre. Write us for free in- 
formation. 


AMERICAN POTASH INSTITUTE, INC. 
1102 Sixteenth St., N. W. Washington 6, D. C. 
Member Companies: American Potash & Chemical Corporation e Duval 


Sulphur & Potash Company e¢ Potash Company of America ¢ 
Southwest Potash Corporation « United States Potash Company 
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Bags for “Kimberly” potatoes designed and supplied by Dobeckmun Co., Cleveland 1, O 


“We can pack lower cost” 


That's only one of the advantages reported by It pays to package 
J. H. Henry Produce Co., Kimberlv, Idaho. after 


shifting to packaging in film made of Bakeuire = in film made of 
Brand Polyethylene. 
In addition, Jim Henry tells us, “We've been 


able to get new business on both 5- and 10-Tb. 
bags. Housewives remember the bright clean 

printing and reorder by brand 


Potatoes, carrots, apples, oranges . . . all sorts 
of produce keep longer, stay fresher, taste 
better and sell better in film made of Bake rre 
Polyethylene. Find out yourself. Call your pack- 
aging supplier. 
BAKELITE COMPANY 
A Division of Union Carbide and Carbon Corporation (lag 30 E. 42nd St.. N.Y. 17, N.Y. 
The term Baxe.rre and the Trefoil Symbol are registered trade-marks of UCC 
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